EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

Enunblii rocynapcrBennslii 3x3amen no XUMHUHN

I/IHCprKIIl/ISI IO BBINNOJTHCHHIO paﬁOTLI

OKk3aMeHaIoHHas paboTa COCTOUT U3 JBYX YacTel, BKIIFOYAIOMINX B ce0s
34 zamammsa. Yacte 1 comepxur 28 3amaHWii ¢ KpaTKAUM OTBETOM, YacTh 2
COJZIEPXKHUT 6 3a7aHUi C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHNE 3K3aMEHAIHOHHON pabOTHI IT0 XUMHUH OTBOAUTCS 3,5 daca
(210 munyT).

OTBETOM K 3aJlaHUSIM YacTh | SBJISIETCS TOCIEIOBATCIFHOCTh UMD HIIH
YUCJIO0. OTBCT 3aIlIUIINUTE II0 HpI/IBe[[éHHbIM HUIXKEC 06[233!!aM B II0JIC OTBCTA B
TeKcTe paboThl, a 3aTeM nepeHecute B 6iank oTBeToB Ne 1. [TocnenoBarensHOCTD
udp B 3amanuax 1-25 3amummure 6e3 MpoOenoB, 3amaThiX
u I[pyI‘I/IX JOIIOJTHUTCIIBHBIX CUMBOIJIOB.

Oteer: . 335

OteeT };; 8 "| 2
Oteet: 34 . 21 3 ] L|

OTBeTH K 3amaHusaM 29—-34 BKIFOUAIOT B ce0s MoapoOHOE OIMICAaHUE BCETO
XOJIa BHITIOJIHEHMA 3a7aHus. B OGmanke oTBeToB Ne 2 ykakuTe HOMEp 3aJaHUs U
3aMUIINTE €r0 TOJHOE PEeLICHHE.

Bce Omanku EI'D  3anonsAoTCA  SApKUMH  YEPHBIMH  YEpHUIIAMU.
JlomyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPHEBON PyUEK.

[Ipu BEIMONHEHNH 3aJaHUH MOXHO TOJIb30BaThCS YEPHOBUKOM. 3aNMCH B
YEepPHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEJIbHBIX MATEPUATOB
He YYUTHIBAIOTCS NMPU OLIEHUBAHUM PadoTHI.

[Ipn BbIMONHEHNMM paboThl Hcnonb3yite [lepmoamdeckyro cuctemy
xuMuuecknx anemenToB J[.M. MenneneeBa; Tabnuily pacTBOPUMOCTH COJICH,
KHCJIOT U OCHOBaHUIl B BOJE, SNEKTPOXUMUUECKUN psijl HAIPSKEHUH METalIoB.
OTH CONPOBOAUTENBHBIC MAaTEPHAIIbl IPWIIATAIOTCS K TEKCTY paboTHI.

JUis BBIYMCIIEHUI HCTIONB3YITe HEMPOrpaMMHUPYEMBbIH KalIbKYJISTOP.

Bannel, momyuennsle BamMu 3a BBINOJMHEHHBIE 33aJaHHS, CYMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUH W HaOpaTh HanOoJbIIee
KOJIMYECTBO OaNIOB.

[Tocne 3aBeprieHns paboOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKI0€ 3a/1aHUC
B Osiankax otBeToB Nel u Ne2 ObuT 3amucaH 1Mo MPaBUIbHBIM HOMEPOM.

Kenaem ycnexa!

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 1/16

Yacrp 1

Omeemamu K 3adanusm 1-25 senstomcea nocnedosamenvrocms yugp. Omeem
3anuwiume 6 nojie omeema é mekcme pavomul, a 3amem nepenecume ¢ b/IAHK
OTBETOB Mo 1 cnpasea om nHomepa coOmeemcmeyouiezo 3a0anus, HauuHas ¢
nepeoii knemouku. Ilocnedosamenvnocmov yughp 3anucvleaiime 0e3 _npooenos,
3anAmMBIX U _Opy2UX OONOTHUMENbHBIX CUME0J108. Kajcovlii cumeon nuwume 6
OMOeNbHOI KI1emOoUKe 6 COOMGENCMEUN ¢ NPUGCCOEHHBIMU 6 DaHKe 00pa3yamu.
Hudgpvr ¢ omeemax na 3aoanusa 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym

nosemopsimbascai.

Jna BeImonHeHUs 3amaHuil 1-3 uCHONb3yHTe clenyromuil psl XUMHYECKUX
JJIEMEHTOB.

1) S 2) 0 3)Cl 4) Cr 5) Br

OTBeTOM B 3aaHusX 1-3 SBIISETCS MOCIEAOBATENLHOCTD HU(P, MOA KOTOPHIMU
YKa3aHbl XHMHYECKHE JJICMEHTHI B JAHHOM PSAY.

OHpe]IeJ'II/ITe, Y aTOMOB KaKHWX M3 YKa3aHHBIX B pAAY 3JIEMEHTOB Pa3HOCTb MCKAY
06H.[I/IM KOJIMYCCTBOM DJICKTPOHOB U BHCIITHUMU JJICKTPOHAMU ABJIACTCA O,Z[I/IHaKOBOfI.

3anuuimTe B 1MoJie OTBETa HOMEPA BHIOPAHHBIX JJIIEMEHTOR.

OrtBer:

I/13 YKa3aHHBIX B Py XUMHYECKHX 3JIEMEHTOB BHIOCPHUTE TPH DJIEMEHTA, KOTOPHIC

00pa3yroT 6ECKUCIOPOTHBIE KUCIOTHI.
PacrionoxuTe BBHIOpaHHBIE 3JIEMEHTHI B MOPSIKE YMEHBIIECHHS KUCIOTHBIX CBOWCTB
STUX KUCJIIOT.
3anuimure B [MOJE OTBETa HOMEpPa BBIOPAHHBIX 3JCMEHTOB B  HYXKHOM
I10CJIEI0OBATENBLHOCTH.

OTBeT:

I/13 9Hcia YKa3aHHBIX B PSAY 3JIEMEHTOB BHIOCPHUTE J[Ba 3JIEMEHTA, KOTOPHIE B COCTAaBE
00pa3oBaHHBIX WMH COeOuHEeHHH ¢ obmel dopmymoir HO0x Moryr wumerh
OJIMHAKOBYIO CTE€NIEHb OKHCIICHHUS.
3amummure B 10j1e OTBETa HOMEPa BHIOPaHHBIX AJIEMEHTOB.

OrTser:

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XNMNA TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 2/16
I/I3 MPEUIOKEHHOTO TIEPEYHsT BHIOCPUTE J[BA BCIECTBA MOJICKYJIIPHOTO CTPOCHHS B EP&CTBOP BellecTBa X pa3Jieiuin Ha JBe MpoOHpKu. B mepByro mpoOupKy 100aBHIN
KOTOPBIX MMPUCYTCTBYET KOBAJICHTHAS CBS3b, 00pa30BaHHAS 10 IOHOPHO-AKI[CIITOPHOMY THIIPOKCHUJI HATPHS, IPU ITOM HaOIII0OJalTd CHavajia 00pa30BaHUE 0CaKa, KOTOPBIH MPU
MEXaHU3MY. JanbHeimeM 100aBICHUHN THAPOKCHIA pacTBOpHics. Bo BTOpyro m006aBuiIn pacTBOp
1)  mepoKcuA BOZOpoza BemiectBa Y. Ilpu 3TOM mpou3onuia XUMHYECKAas PEaKIMs, B PE3yibTaTe KOTOPOI
2)  yrapusii ras 0o0pa3oBajicss 0OCagOK M BBIACTHICS Ta3. M3 NpemoKEHHOTo MepeuHs BhIOCpUTE
3) asorHas KuCHOTa BeiecTBa X U Y, KOTOpPbIE MOTYT BCTYIATh B ONMCAHHBIC PEAKIIUH.
4)  XJOpHI aMMOHHUSI 1)  xuopun xenesa(lll)
5) kucnopon 2) cyapbun HATPHS
3) HHUTpaT aMFOMHUHUS
3anuIiimTe B 1MoJie OTBETa HOMEPa BEIOPAHHBIX BEIIECTB. 4)  XJOpH KaIbLus
5) Opomua nuUHKA
Ortger:
3anuiute B TAOIHMIy HOMEPA BRIOPAHHBIX BEIIECTB MO COOTBETCTBYIOIIMMHU OyKBaMH.
Cpezm MPEAJIOKEHHBIX (OPMYJ BEIIECTB, PACIOJIOXKEHHBIX B MPOHYMEPOBAHHBIX OTBer: XY
sdyeiikax,  BblOepure  Qopmymsr:  A)  memounm; b))  cpemHedr  coim;
B) xucnotHoro okcua.
1 2 3 YCTaHOBHTe COOTBETCTBHE MEXIy (HOPMYJION BEUIECTBA M PEAreHTAMH, ¢ KXIBIM U3
HMnNO4 H,CrO4 AI(OH);3 KOTOPBIX 3TO BELIECTBO MOKET B3aUMOIEHCTBOBATD: K KaXKI0i MO3UIMH, 0003HAYEeHHOM
2 z 5 OYKBOIA, TOJIOEPUTE COOTBETCTBYIOLIYIO MO3UIINI0, 0003HAYEHHYIO ITU(DPOH.
Ca(OH) Ca3(PO.). HNO; OOPMYVYIJIA BEILIECTBA PEAT'EHTBI
A) NaNO; 1) HCI, HNOs, NH.CI
! 8 9 B) K:CrOs 2) SICly, HNO, HBr
NO CrOs Ca0 B) H,SO4 3) MgSOs, AICIs(p-p), SiO>
') FeCls (p-p) 4) KOH, Cu, H,S

3amumure B Ta6nnuy HOMCpA SAYCCK, B KOTOPBIX PACIIOJOKEHBI BEHICCTBA, 1OJ 5) Na2804, AgNOS’ AICI3 (p-p)

COOTBETCTBYIOIINMH OYKBaMH.

A|b|B

OTBerT: A|B|B|T
OTBeT:

3anummure B TaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMHU.

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

XUMUA

YCTaHOBI/ITe COOTBETCTBHC MEKAY HCXOTHBIMU BCICCTBAMHU, BCTYHAIOIIUMHU B
PEaKIMIO, ¥ MPOAYKTAMH, KOTOPIC 00Pa3yIOTCs PU B3aUMOACUCTBHH ITHUX BEIIECTB: K
KaXI0# Mmo3unuu, 0003HaueHHOH OYKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO IO3HITHIO,

0603HaueHHYI0 HH(POIL.

NCXO/JIHBIE BEHIECTBA
A) H3PO3 u NaOH (u36.)
Bb) P+ NaOH (p-p)
B) FeO u HNO3 (pa36.)
I') Fe(OH); u HNOs3 (xoHi1.)

1)
2)
3)
4)
5)
6)

[TPOJTYKTBI PEAKLINU
NaH,PO; u PH3
NasPO4 u H,0
Na,HPO3; u H,O
FG(NO3)3 u H,O
Fe(NO3)3, NO u H.O
FG(NO3)2, NO;,; u H,O

3anumure B TabnuIy BHIOpaHHBIE HU(PHI 10T COOTBETCTBYIOIMMHU OyKBaMHU.

OTBerT:

A

b

B

r

3amaHa cieqyromias cxeMa IpeBPaIICHUH BEIIECTB:

X Y
FeC13 —— FeC12 e Fe(NO3)2

Onpez[enI/ITe, KaKHMe€ U3 YKa3aHHBIX BEUICCTB ABJISIIOTCS BCIICCTBAMUA XuY.

1) K2S
2) HCI
3) H:S
4) HNOs

5) Pb(NO3):

3anumute B TaONIHIly HOMEpa BEIOPAHHBIX BEIIECTB O] COOTBETCTBYIOIINMH OyYKBaMH.

OTBerT:

X

Y

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me

yCTaHOBI/ITe COOTBETCTBHE MEXIy (GOpPMYyJIOH BemecTBA U  KIACCOM/TPYIIION
OpraHMYeCKUX COEANHEHUH, K KOTOPOMY(-0il) 3TO BEIIECTBO MPHUHAUICKHUT: K KAXKIOH
MO3UINH, OOO3HAYCHHOW OYKBOH,
0003HauCHHYO IIU(POH.

OOPMVIIA BEIIIECTBA

NH,

|
A)  HyC—C—CH,

CH,
H,C.
NH
B)  HyC—CH
CH,

NH,

B) H3C_C/I"I2

3anumure B TaOJIUILY BBIOpaHHbIE UGB [10]] COOTBETCTBYIOIIUMHU OYKBaMH.

COOTBETCTBYIOIIYIO

TPETUYHBIC AMUHbBI
YCTBCPTUIHBIC AMMOHUCBLIC
COCANMHCHHUA

A|b

B

OTBeT:

I/I3 MPEITIOKEHHOTO TIepedHs] BBIOEpPHUTE JIBA BEIIECTBA, KOTODPBHIE SIBISIOTCS
CTPYKTYPHBIMH U30MEpaMHu.

1) mentun-1
2)  yuc-Oyren-2

3)  mpanc-6yren-2

4)  wu3onpeH
5)  auBHHHMI

3anumure HOMEpa BLI6paHHLIX OTBECTOB.

OTBeT:

3/16

MMO3HIIHIO,

KJIACC/TPVIIIIA OPTAHUYECKUX
COEJIMHEHUIA
HepBI/I‘IHLIe AMHHBI
BTOPUYHBIC aMHWHBbI

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

I/I3 MPECAJIOKEHHOI0 NEPCUHA BI)I6epI/ITe BC€ BCIICCTBA, KOTOPLIC BSaHMOHeﬁCTByIOT
KaK C OUKJIOT'CKCaHOM, TaK U C OCH30JI0M.

1)
2)
3)
4)
5)

XJIOp3TaH
XJI0p

a30THasE KUCIOTa
BOJIOPOJL
KHCITIOPOJT

3anumure HOMCEpa BLI6paHHI>IX OTBCTOB.

OTBerT:

I/I3 MPCAJIOKEHHOT0 NNEPEUHA BLI6epI/ITe JIBa BCUICCTBA, KOTOPBHIC BCTYNAIOT B PCAKIHIO

THAPONH3a.
1) manbTO3a

2)  (¢pykro3a

3) ¢enunananuu
4)  raMIUIanaHuH
5) muoko3a

3anumuTe B M0Jie OTBETAa HOMEpa BHIOPAHHBIX BEIIECTB.

OTBeT:

XUMUA

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me

yCTaHOBI/ITe COOTBETCTBUC MCIKAY cxeMou pCaKkun U BCUICCTBOM X, MMPpUHUMAKOLIUM B

HEl  y4acTue:
COOTBETCTBYIOIIYIO MTO3HUINI0, 0003HAYCHHYIO IU(PPOIA.

K

KaXKJ01

MO3HUIINH,

CXEMA PEAKIINU

A) CICH,CH,Cl + X — CH=CH
B) CICH,CH.Cl1 + X — CH»=CH>
B) CHsCH,COOK+ X — CHz—CHs

I’ CH3;CH,COOK+ X — CH3CH,CH,CHj3

obo3HaueHHOW OyKBOi, monbepute

4716

BEIECTBO X

1) Zn

2) KOH (cmupr.)

3) KOH (Boxn.)

4) KOH (1B.)

5) H20 (anexrponus)
6) K.COs;

3amumure B TaONUIy BEIOpaHHBIE U(PHI 10T COOTBETCTBYIOIIMMHU OyKBaMH.

OTBeT:

VYcra"HoBHTE

YTIEPOIOCOIEPIKAIIUM TIPOIYKTOM, KOTOPBI 00pa3yeTcs MPH B3aMMOJICHCTBHU ITHUX
BEIIECTB: K KAXKJIOW MO3UIUHU, 0003HAYEHHON OYKBOH, MOJA0EpPUTE COOTBETCTBYIONIYIO

A

b

B

r

COOTBECTCTBHUEC

MEXIy

MO3UIUI0, 0003HAUYECHHYIO IIU(PPOH.
PEATUPVYIOUIME BEIIECTBA

A) wzonpornundopmuar u Boga (H*)
B) 1,1,1-tpuxnopaTaH u THAPOKCU KaJIHs

(BOmH.)

B) metmnanerar u rupoKcH Kamus (BOJIH.)
I') yKkcycHBII aHTHAPUA U 3TAHOT

pearupyromumumn BE€IICCTBAMHU

1)
2)
3)
4)
5)
6)

[IPOAYKT
B3AUMO/IENCTBUS

METHIIAT KaJInusd
OTUJIAT KaJIuA
MCTaHOBAs KHUCJIOTa
OTaHOBas KHUCJIOTa
ANCTUIXJIOPU T
aneTaT KaJusa

3anummre B TabnuIly BHIOpaHHBIE UQPHI 110]{ COOTBETCTBYIOIUMHU OYKBaMu.

A
OrtBeT:

B

nu

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

3auaHa cieayrouias cxema NpeBpalieHui BEIIeCTB:

HUATPOITAH > X

> sragoll ———> Y

Onpeuenme, KaKN€ U3 YKa3aHHBIX BEIIECTB ABJISIIOTCS BEIICCTBAMHA XuY.

1)
2)
3)
4)
5)

U30TPEH
STUIIAMUH

alleTHICH

JUBUHUI
MypaBbUHasg KUCJIOTa

3anummure B Ta6m/1uy HOMCEpa BLI6paHHLIX BCHICCTB IOA COOTBCTCTBYIOIIMMHA 6yKBaMI/I.

OrTBerT:

XY

I/13 MIPEUI0KEHHOTO MIEPEYHS BEIOCPUTE BCe THUIIHI PEAKIHH, K KOTOPBIM MOKHO OTHECTH
B3aumMoJeiicTeue ruapokcuaa meau(ll) c cepHol KUCIOTOM.

1)
2)
3)
4)
5)

oOMmeHa
OKHMCJIUTEILHO-BOCCTAHOBUTEIbHAS
rereporeHHas

HEeUTpanu3auuu

3aMeIeHuUs

3anummuTe HOMEpa BBI6paHHLIX OTBETOB.

OTBerT:

W3 mpennokeHHOTo TEepeyHs BHIOEpUTE BCE BO3ICHCTBUSI, KOTOPHIE MPUBOIAT K
YBEJIMYEHUIO CKOPOCTU PEAKLIMU MEXK]y AJIFOMUHUEM U a30THOU KUCIIOTOM.

1)
2)
3)
4)
5)

H3MEIbUYEHHE ATFOMUHUS

MOBLIIICHUE TaBICHUS

3aMeHa pa30aBICHHON a30THOM KHCIOTH Ha KOHIICHTPUPOBAHHYIO
IIOBBIILICHUC TeMnepaTprI

no0aBiieHHE ATFOMUHUS

anummure HOMEpa BLI6paHHLIX OTBECTOB.

OTBerT:

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 5/16

YCTaHOBI/ITe COOTBCTCTBUEC MCKAY YPaBHCHHUCM pPCAKIHMU U HU3MCHCHUEM CTCIICHU
OKHUCJICHUSI BOOCTAHOBHUTENISA: K KaXXa0i IO3UIIHH, 0003HaYEHHOM 6yKBOI7[, HO[[6CpI/ITe

COOTBETCTBYIOIYIO MO3HUIINIO, 0003HAYCHHYIO ITHU(PPOTA.

YPABHEHME PEAKIIUN N3MEHEHUE CTEIIEHU
OKUCJIEHU A
BOCCTAHOBUTEJISA
A) CO+Cl,=COCl, 1) 0—-1
B) 2KCIO; = 2KCI+30, 2) -2—0
B) Clp+2KOH =KCIl+KCIO + H,0  3) 0—+1
4) +2—+4
3amumuTe B TaOIHITy BRIOpaHHBIC TUQPHI IOl COOTBETCTBYIOIIMMHU OYKBaMH.

A|b|B

OTBeT:

yCTaHOBI/ITe COOTBETCTBUEC MEXKAY (OpMYJIOH COMHM M TMPOAYKTaMHU 3IICKTPOJIH3a
BOJHOTO pPacTBOpa 3TOH COJIM, KOTOpbIE BBIACTWINCH Ha WHEPTHBIX JJEKTPOAax: K
KaXTI0W MO3UINHU, 0003HAYCHHOW OYKBOW, IMOJOCPUTE COOTBETCTBYIOUIYIO TO3HUITHIO,

0003HaueHHYIO THU(POH.

HA3BAHUE COJIU MPOAYKTHI DJIEKTPOJIM3A
A) HHUTpaT MarHus 1) wmeramt, KUCIOPO.
B) cynbdat nuHKa 2) MeTa, TajoreH
B) Gpomum Meau 3) BOIOPO, KUCIOPOT

4) BOmOpOI, TajoTeH
5) Mertam, BOIOpOI, rajoreH
6) MeTa, BOJOPOI, KHCIOPO

3anummure B TaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMU.

A|b|B

OrtBeT:

~
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XNMNA TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 6/16
st BeITIONTHEHHS 3aaHus 21 UCHONb3YiiTe ClleAyIOIINe CIPABOYHbBIC JaHHBIC. YCTaHOBMTe COOTBETCTBHE MEXIy (HaKTopoMm, NCHCTBYIOIIMM Ha paBHOBECHYIO %
CHCTEMY
KoHuentrpaumsi (MOJNspHAs, MOJB/) TIOKAa3bIBaeT OTHOIICHHEC KOJHYECTBA m
. . CeHe () + 3Hom @ CeHiny +Q T
pacTtBopénHoro Berectra (N) k 066EMy pactopa (V). . .
M HATIPAB/ICHUEM CMCUICHHs XHMHYCCKOrO PaBHOBECHS B STOH CHCTEME: K KaXIOH T
pH («m> am») — BOAOPOIHBIA MOKa3aTenb: BEJIMYMHA, KOTOpas OTpaKaeT nosunyuy, 0003HaueHHOH OykBOH, mozaGepuTe  COOTBETCTBYIOUIYIO — O3ULHIO, —J
KOHIICHTPAIMIO HOHOB BOAOPO/A B PACTBOPE U UCIONB3YESTCS AT XapaKTePUCTHKH 0603HaueHHY0 HDPOii. O
KUCJIOTHOCTHU CPEJBL. BO3EMCTBUE HA CUCTEMY HAITPABJIEHUE CMELIEHWA oo
XUMHNYECKOI'O PABHOBECHA O
Lkana pH BOAHLIX pacTBOPOB A) nobapieHue IUIATHHBI 1) B CTOpOHY MPAMO¥ peaKiuu C
3MNEeKTPONUTOB b) mnoHmxeHue naBieHUS 2) B CTOpOHY 0OpaTHOM peakuuu I
B) moGapieHue #-rekcana 3) mpaKkTHYEeCKH He CMelaeTcs z
| I N N N N S T T T T T T 1T I') nonmxeHue TemmepaTypsl N
pH 01 2 3 4 5 6 7 8 9 10 11 12 13 14 3anuinurte B TaOIMIy BEIOpaHHBIC IU(PHI O] COOTBETCTBYIOIINMH OYKBaMH. =
A|B|B|T
¢ ¥ A Vv A — Vv A Y / OtBer: é
Cpega CUITEHO cnabo HeWTpansHas cnato CUMBHO . Z
pacTsopa KMCnas KUCcnas WeNOYHaR  LLenouHas B pPEaKTOp TOCTOSHHOTO O0BEMAa MOMECTHIIH HEKOTOpOe KOJMYECTBO OTHIICHA. 1O
B pesynbTaTe npoTekaHus 0OpaTUMON peaKiiu N
. - + —
I[JI;[ BEIIECTB, MPUBEACHHBIX B IEpPEYHE, OMpEACIHTE XapaKTep CPeIbl MX BOIHBIX 5 3CoH4ry 2 3CH4r) + 2CoHy -
B PCAKI[MOHHOM CHCTEME YCTAaHOBUIIOCH XUMHIECKOE PaBHOBECHE.
PacTBOPOB, UMEIOIKX OJUHAKOBYIO KOHIEHTPALHUIO (MOIIL/TT). : o
1) xoopu mezm(ll) Vcmonb3ys gaHHbIe, MPUBEAEHHBIC B TAOIHIIE, OMPEICSITNTE HCXOAHYIO KOHIICHTPAINIO —\
9) yKcycHas KHGIOTa stiieHa (X) u paBHOBeCHYI0 KoHIleHTpalmio MetaHa (Y). -
3) asoTHas KuCIOTa Pearenr CoHar CH4 CzH: —
4) runpokcun uesus Hcxoanas KoHIEeHTpanus (MOJIb/in) —
3anumkTe HOMEpA BEIIECTB B TOPSAKE YMEHBUIEHHWs 3Ha4eHWs PH mx BOIHBIX PaBHOBECHAs KOHIEHTPAIHs (MOJI/IT) 0,2 0,6 —
pacTBOpOB. =
BriOepuTe U3 crimcka HoMepa NpaBUIIBHBIX OTBETOB.
1) 0,2 momb/n =
— — — ]
OrtBer: 2) 0,4 monb/n E—

3) 0,6 mouw/n
4) 0,9 mouns/n
5) 1,1 mons/n
6) 1,4 mons/n

3anumure BEIOpaHHBIE HOMEpa B TAOJIHILY I10]] COOTBETCTBYIONIMMHU OyKBaMHU.
XY

OTBeT:




EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

yCTaHOBI/ITe COOTBETCTBUC MCKIY Ha3dBaHHUAMHU BCELICCTB U PEArcHTOM, C MOMOLIbIO
KOTOPOI'0 MOJKHO pPas3jvuvuTb 3THU BCHICCTBA: K Kaxaoi IIO3U11H, 0003HaYEeHHOM

XUMUA

OyKBOii, mogOepuTEe COOTBETCTBYIOIIYIO TIO3UITHIO, 0003HAYCHHYIO ITU(POH.

HA3BAHUE BEIIECTB

A) wuwmtpar nunka (p-p) u xiopun xemnesa(lll) (p-p) 1)
B) »sTaHOBas KMCIOTa U a30THAsE KUCIOTA (P-P) 2)

B) »staHON M AMATHIIOBEIH 3huUp
I') aHuawH 1 6eH301T

3)
4)
5)

PEATEHT

ruapokcun meau(ll)
OpoMHas BoJa
XJIOPHUIT HATPHS
HaTpui

Menpb

3anummure B TaOnuIy BRIOpaHHBIE IIH(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.

A

b

B

r

OrTBerT:

YcTaHOBHTE COOTBETCTBHE MEXKIY Ha3sBaHHMEM MOHOMepa W (OpMyIoit
COOTBETCTBYIOIIETO €My MOJMMEpa: K KaXKIOW IMO3MIMU, 0003HAYCHHOHN OYKBOW,
oI0EpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAUYEHHYIO IIU(PPOI.

DOOPMVIIA TIOJIUMEPA

1) (~CH2-CH(COOH)-),
2) (-CH;-CH=CH-CHz-),

HA3BAHUWE MOHOMEPA

A) wu3ompeH

B) TepedraneBas kuciora

B) akpunoBas kuciora

3) (—CHz—C(CH3) =CH-CH 2—) n
4)  (~O-CH,-CH»-00C-CgH4—C(0)-)n

3anumiure B TaOJIUILy BEIOpaHHbIE IIU(PHI [10]] COOTBETCTBYIOLIIMMHU OYKBaMH.

A

B

OTBeET:

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 7116

Omeemom K 3a0anuam 2628 aenaemca uucno. 3anuwiume 3mo 4ucio 6 noae
omeema 6 mexcme pabomovl, coONO0As RPU IMOM YKAZAHHYIO CHENEHb
mounocmu. 3amem nepenecunte 3mo uucno ¢ B/IAHK OTBETOB M 1 cnpasa
Om HOMEpPA COOMEEMCMEYIOWEZ0 3a0AHUs, HAYUHASL C NEPEOIl KIemOouKu.
Kasicoblii cumeon nuwume 6 0mOenbHOU KlemouKe 6 COOMEEHCHEUU ¢
npueeoénnvimu 6 oOnanke oopazyamu. Eounuuyvl usmepenus guzuueckux

8eIUUUH 6 DJIAHKe Oomeema YKa3vleambvb HE HYHCHO.

(A(C) = 35,5).

Ilpu npogedenuu pacuémos 0ns ecex r1eMeHmM 06, KpOMe X10pa, UCHOIb3Yiime
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, BbLIPANCEHHbIE UEBIMU YUCTIAMU

quncnme Maccy 70% pacTBopa cepHOW KHCIOTHI (B TpaMMax), KOTOPHIA HY>KHO
CMelIaTh C YUCTOM CEpHON KUCIOTON i monydeHus 600 r pacTBopa ¢ MaccoBoi

nouneit 90%. (3anummre 9ucIo ¢ TOYHOCTHIO JI0 [ETbIX. )

OTBeT: T.

Pa3n0>1<eH14e HUTpUTAa aMMOHHS HNPOTEKAECT B COOTBETCTBHU C TEPMOXUMUYCCKUM

ypaBHeHI/IeM peaKuI/II/I
NH4N02(TB) = Nz(r) + 2H20(r) + 316 xIx.

Kakast Mmacca Bo/ibl 00pa30Bajiach, €CIIM B pe3yJbTaTe PAa3IOKCHUS BhIIEIUIOCH 94,8

kJIkx Teria? (3amuInnTe YuCIo ¢ TOYHOCTBIO JI0 AECATHIX.)

OTBeT: T.

KaKon Mmaccy dochopurta (B KrutorpamMmmax), cogepaxartero 77,5% ¢ochara kanbius,
HEOOXOMUMO CIUIABUTh C YIJIEM M IECKOM JUisi mosyueHuss 62 kr docdopa?

(3amuImuTe YKCI0 C TOYHOCTHIO JI0 LEIBIX.)

OTBeT: KT.

He 3a0y0vme nepenecmu ¢ce omeemul 6 O1ank omeemoe Ne 1 ¢ coomeemcmeuu
¢ uHCMPYKYuell no bINOIHEHUI0 PAdombl.

IIposepvme, umo Kaxcovlit omeem 3anucan 6 CHMPOKe ¢ HOMEPOM
COOmEemcmeyouezo 3a0anus.
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

Yacrs 2
Jna 3anucu omeemos na 3adanus 29—-34 ucnonszyiime b/IAHK OTBETOB Ne2.
3anuwmume cnauana nomep 3aoanun (29, 30 u m.o.), a 3amem ezo noopoénoe
pewenue. Omeemul 3anucvigaiime 4EmKo u pazoopuueo.

Jns BemmonueHus 3agaanii 29 u 30 Hcnoiap3ynTe CIeAYIONINA IepeYeHb BeIIECTB:
HUTPUT KaJus, XJIOpaT HaTpwHs, cepHasi kucnota (paso.), xiaopun xpoma(lll), fiommn
HATpHs, XpoMaT Harpus. JIOmyCTHMO HCIIOJIb30BaHHE BOJHBIX PAacCTBOPOB ITHX
BEILECTB.

I/I3 OPEAJIOKCHHOT'O NIepeyHA BbI6€pI/IT6 BCIICCTBA, OKHCJIIUTEIBHO-

BOCCTAHOBUTCJIbHAA PEAKIHA MECKAY KOTOPBIMU COIIPOBOXKIACTCA 06pa303aH1/1eM
6eCHBeTHOFO raza. B orBere 3amuiurte YpPaBHCHUEC TOJBLKO OJIHOM 13 BO3MOKHBIX
OKHUCJINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ C y4dJacTuem BbI6paHHI>IX BCHICCTB.
CocTaBbTe 3J'IeKTpOHHI:II71 6anch, YKaXXUTE OKUCIIUTCIIb 1 BOCCTAHOBUTEJIb.

I/I3 NPE/JI0KEHHOr0 TIepeYHs BBIOEPHUTE JIBa BEIECTBA, PEaKIMs HOHHOIO OOMeHa

MEXIy KOTOPBIMH COIIPOBOXKIACTCS W3MCHEHHWEM IIBETa pacTBOpa. 3alUIIATe
MOJISKYJISIPHOE, TMOJIHOE M COKpaIlEéHHOE MOHHOE YpPaBHEHUS PEaKIMH C y4yacTHEM
BBEIOpAHHBIX BEIIECTB.

Cepy pPacTBOPUIIM B ropsideM KOHIICHTPHPOBAHHOM pacTBOpe enkoro kamw. Ilocie

3aBepIICHNUs PEaKIHH K IOJYyYeHHOMY pacTBOpY M00aBHIM KOHIIEHTPHUPOBAHHOMH
COJISTHOHM KHMCIIOTBL. BIIeNuBIIYIOCS U3 pacTBOpa ra3oByl0 CMECh HarpemH.
Hanumure ypaBHeHUs 4ETBHIPEX ONUCAHHBIX PEAKIIMMN.

HaHHH.IPITe YpaBHCHUA peaKHHfI, C IHOMOILIBKO KOTOPBIX MOXKHO OCYHIECTBUTH

CIEIYIOIINE TPEBPALICHNUS:

X1—> —>X2—>

2 NH
X, - COOH L X,
COOH

Br

IIpy HanucaHum  ypaBHEHUH  peakUuil  yKa3blBaiiTe  MPEUMYLIECTBEHHO
oOpasyromuecss TMPOAYKTHI, HCIONB3YHTE CTPYKTypHBIE (OPMYIIBI OPraHUYECKHX
BEILIECTB.

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 8/16

CMeCL rHApoKapOoHaTa HaTpUs U TUAPOKCHIA HATpHs Maccor 124,8 r Harpenu 1o
300°C u BbIIEpIKaIU O TOCTOSTHHOM MAacchl, KOTOpast yMeHbInmiack Ha 29,4 r. [Tocne
OXJIQKICHUSI OCTAaTOK HCHONB30BAIHM U1 HEHTpaTU3allld PacTBOPA, IIONYyIEHHOTO
IpHU TONHOM pacTtBopeHHH 11,2 T xene3a B u3bObiTke 80% KOHLEHTPUPOBAHHOM
ropsiueii a30THOW KUCIIOTHI M mocneaytouiero nodasnenus 393 mut Bozpl. [Ipu sTom B
pacTBOpe HE OCTaJOCh MOHOB JKele3a M KapOoHAaT-MOHOB. OmpenenuTe MacCOBYIO
JIOJTIO COJIM B MTOJTYYEHHOM PAcTBOPE M MacCOBYIO JOJIO IEJIOYH B ICXOAHON CMECH.
B oTBete 3amminTe ypaBHEHHs peakiUil, KOTOpbIE yKa3aHbl B YCIOBUM 3aJadH, U
NPUBEIUTE BCE HEOOXOANMMBIC BBIYMCICHHSA (yKa3bIBalTEe EIUHUIBI H3MEPEHUS
HCKOMBIX (PM3HYECKUX BEIUYNH).

OpraHI/IquKoe BelecTBO conepkut 48,39% yrnepona, 25,81% kucnopona u 18,55%
HaTpus MO Macce. M3BecTHO, YTO TpHM BIIEKTPONM3E BOIHOTO PACTBOPA 3TOTO
BeIlleCTBa 00pa3yeTcss YIIEBOAOPOJ, TaJOTeHHPOBAHHE KOTOPOTO IPOTEKaeT ¢
00pa3zoBaHNEM TOJIBKO OJHOTO MOHOTAJIOTEHIIPOU3BOIHOTO 3TOTO YIIIEBOJOPO/IA.

Ha ocHOBaHMYM TaHHBIX YCIIOBUS 3aadH:

1) npoBenutre HEOOXOAMMbIE BBIUMCICHHA (YKa3bIBaiiTe eIUHMILBI H3MEPEHUs
HCKOMBIX (PM3MYECKUX BEIUUUH) U YCTAHOBUTE MOJIEKYJISIPHYIO (POPMYITY HCXOJHOTO
BEILIECTBA,;

2) cocTaBbTE€ BO3MOXHYIO CTPYKTYPHYIO (OPMYJy HCXOJHOTO BEIIECTBA, KOTOpas
OJIHO3HAYHO OTpa)kaeT MOPSIOK CBA3U aTOMOB B €T0 MOJIEKYJIE;

3) HamWmmMTEe ypaBHEHHWE PEAKLUH, NPOTEKAIOUmIEeH IpH BIEKTPOJIN3E BOJHOTO
pacTBOpa HCXOTHOTO BELIECTBA (MCTIONIB3yHTE CTPYKTYpPHBIE ()OPMYIIHI OPraHNMIECKUX
BEIIECTB).

Ilposepome, umo KaxycOblli OmMeem 3ANUCAH  PAOOM C  HOMEPOM
COOmEEn CmayIou|ezo 3a0anus.
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XMMnA

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me
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PACTBOPHMOCTB KHCIOT, COJIEH H OCHOBAHHIH B BOIE

H* Li* K* Ma® | NH, | Ba™ | ca®™ | Mmg™ | & | AP | o™ | Fe* | Fe™ | Mn®™ | Zn*™ | Ag® | Hg™ | PB™ | Sn* | Cu®™
OH" P P P P P M H M H H H H H H - - H H H
F P M P P P M H H H M H H H P 3 P - H P P
cr P P P P P P P P P P P P P P P H P M P P
Br P P P P P P P P P P P P P P P H M M P P
- P P P P P P P P P P ? P 7 P P H H H M 7
5 P P P P P — — — H — — H — H H H H H H H
HS- P P P P P P P P P ? ? ? ? ? ? ? ? ? ? 7
S05 P P P P P H H M H ? - H ? ? M H H H ? 7
50," P P P P P H M P H P P P P P P M - H P
HS0Q, P P P P P ? ? ? - ? ? ? ? ? ? ? ? H ? 7
NOy P P P P P P P P P P P P P P P P P P - P
NOy P P P P P P P P P ? 7 7 7 7 7 M 7 7 ? 7
PO,*> P H P P - H H H H H H H H H H H H H H H
HPO,* P ? P P P H H M H ? ? H ? H 7 7 7 M H 7
H,POy" P P P P P P P P P ? ? P ? P P P 7 — ? 7
cO,> P P P P P H H H H ? ? H - H H H H H ? H
HCO,” P P P P P P P P P 7 7 P ? ? 7 ? ? P 7 7
CHyCO0r P P P P P P P P P - P P - P P P P P - P
S0, H H P P ? H H H H ? ? H ? H H ? ? H ? 7
MnO,~ P P P P P P P P P P ? 7 7 ? P 7 ? 7 7 7
Cry0;" P P P P P M P ? H ? ? ? P ? ? H H M ? P
Cro* P P P P P H P P H ? ? ? H H H H H H H
ClOy P P P P P P P |3 P P P 7 ? P P P P P ? P
Clog P P P P P P P P P P P P P P P P P P ? P
«Py» — pacTeopaeTca (> 1 r 8a 100 r H,0); «M» —mamo pacteopgerca (0T 0.1 r g0 1 ra 1001 H,0)
«H» — ge pacTeopaerca (Menpme 0,01 r ga 1000 r Bogw1);  «—» — B BOJHOM cpele paimaraeTci
«7%» — HeT JOCTOEEPHEIX CEEIEeHHH 0 CYIIeCTEOBAHHH COeJHHEHHHA

PAT AKTHEHOCTH METALTOB / 3JIEKTPOXHMHAYECKHH PAT HAIIP AAEHHI
Li Rb K Ba 5r Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni 5n Pb (Hy) 5b Bi Cu Hg Ag Pt Au

dETHEHOCTE METAIIOE VMCHBIMACTCA

~
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XUMUA
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

CucreMa oLleHMBAHHSA IK3aMEHAHOHHOM PadoThHI MO0 XUMHUH
Yacrp 1

3a mpaBWIBHBIN OTBET Ha Kaxmoe u3 3aganmii 1-5, 9-13, 16-21, 25-28
craBuTcs 1 Gam.

3ajaHie CYMUTACTCS BBIMOJHEHHBIM BEPHO, €CIIM 3K3aMEHYEeMBbI Jaj
MPaBUJIBHBIA OTBET B BUAC MOCIICAOBATCIBHOCTH (P WIM YUCTIA C 33JaHHOU
CTEIEHBI0 TOYHOCTH.

Homep 3ananus IIpaBuabHbIE 0TBET
1 13
2 531
3 14
4 23
5 458
9 35
10 121
11 14
12 235
13 14
16 24
17 134
18 14
19 423
20 362
21 4123
25 341
26 200
27 10,8
28 400

TpeHupoBoyHbIn BapmaHT Ne3 ot 11.10.2021. Akagemusa co8a.me 12/16

3amanus 6-8, 14, 15, 22, 23 u 24 cunTaroTcs BHITOIHEHHBIMA BEPHO, €CITH
MPaBUJIBHO YKa3aHa MOCIEA0BATCILHOCTD IUMD.

3a MONHBINA TPaBWIBHBIN OTBET B 3amanusx 6-8, 14, 15, 22, 23 u 24
cTaBuUTCS 2 Oaiia; eciiu JoIymieHa ogHa omrnbOka — 1 6ait; 3a HeBepHBIH OTBET
(6osree ogHOM OMMOKM) WK €ro OTCYTCTBHE — () OaIIoB.

Homep 3ananus IIpaBuibHbIA 0TBET

6 32

7 1244
8 3154
14 2145
15 3664
22 3211
23 54

24 5542

~
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Yacts 2
W3 mpennoxeHHOTo TepedHsl BEIOEpHUTE JBa BEIIECTBA, PEaKIis WOHHOTO OOMEHa

MECKAY KOTOPBIMU COIIPOBOXKIAACTCA HU3MCHCHUEM IIBETa pacTBOpaA. 3anumure

Kpurtepnn ouneHnBaHus 3aIaHUI ¢ pa3BEPHYTHIM 0TBETOM R
MOJIEKYJISIPHOE, TIOJIHOE M COKPAIIEHHOE MOHHOE YPaBHEHUS PEaKIHU C yIaCTHEM

st BeInonHenus 3aganuii 29 u 30 ucnosnb3yiTe clie yromuii IepeueHb BEILECTB: BHIOPAHHEIX BEIIICCTE.
HUTPUT KaJus, XJIoOpaT HATpus, cepHas kuciorta, xmopuzn xpoma(lll), Hommn Copnep:xanue BEpHOIO OTBETA H YKA3aHUS 110 OLlCHUBAHUIO Banael
HaTpUsl, XpoMaTr HaTpus. JOMycTUMO HCIOJB30BaHUE BOAHBIX PACTBOPOB 3TUX (momyckaroTest HHbIC POPMYITMPOBKH OTBETA, HC HCKAKAIOLIUC Cr0 CMBICIIA)
BEIIECTB. BapuanT otBeTa
DNeMeHThl OTBETA:
J4% K3 MPEAIIOKEHHOTO TepeUHA BLI6epI/ITe BCIICCTBA, OKHCJIIUTCIIbBHO- 1) BbI6paHI)I BELIECTBA, W 3aIlMCAHO MOJIEKYJIIPHOE ypaBHEHHUE
BOCCTaHOBUTEJbHAS PEAKIHSI MEXKIYy KOTOPBIMU COMPOBOXKIAETCS 0Opa3zoBaHHEM PEaKIH HOHHOTO OOMEHa:
OCCI[BETHOTO ra3a. B oTBeTe 3amuImTe ypaBHEHUE TOJBKO OMHOW W3 BO3MOMHBIX 2Na,CrO, +H,S04 = Na,Cr,07+ Na,SOs + H,0
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIX PEaKIUii ¢ ydacTHeM BBIOPAHHBIX BEIICCTB. 2) 3amHcaHbl TIONHOE M COKPAIICHHOE HOHHOE YPABHEHHS PEAKIIHiL:
CocTaBbTe 3JEKTPOHHBIN OaTaHC, YKAXKHUTE OKHACIUTENb M BOCCTAHOBHUTEIb. ANa* + 2CrOq> + 2H* + SO,2 = 2Na* + Cr,07% + 2Na* + SO +
Coaep:xaHue BepHOIo 0TBeTAa U YKa3aHUsI N0 OLleHUBAHUIO Banasl + Hz0
(morryckaroTcst HHbIE (HOPMYITHPOBKU OTBETA, HE HCKAKAIOIINE €T0 CMBICIIA) 2Cr04* + 2H" = Cr:07 + H20
Bapuant otseTa OTBeT NpaBUIBHBIM M IOJHBIN, COAEPKUT BCE HA3BAaHHBIEC BBHIIIE 2
DneMEeHTHI OTBETA! SJICMCHTBI
1) BriOpaHbl BemiecTBa, M 3alHMCaHO YPaBHEHHE OKHCIHTEIHHO- [IpaBUIILHO 3aMKCaH OJIMH DJIEMEHT OTBETA 1
BOCCTAaHOBUTEIFHON PEaKITUH: Bce sieMeHThI 0TBETa 3aITMCaHbl HEBEPHO 0
2Nal + 2KNO; + 2H,S04= I, + 2NO + K,SO. + Na,SO4 + 2H,0 Maxkcumanvuviti 6ain 2
2) CocraBieH OSIEKTPOHHBIM OanaHc, yKa3aHbl OKHUCIUTENb U
BOCCTAaHOBHUTEIIB!
1217 -26— 1
2 N+ 1é — N*
Won B cremenn oxuciaeHus -1 (WIM HOXWMJ HATpHs) SIBIAETCS
BOCCTAHOBHTEIIEM.
A30T B cTeneHn OKHCIeHHS +3 (MIH HUTPUT KAJHUST) — OKHCITHTEIICM.
OTBeT HpaBHHBHLIﬁ u HOHHBIﬁ, COICPKUT BCC HA3BAHHBLIC BBIIIC 2
3JIEMEHTBI
IIpaBuibHO 3amucaH OJUH 3JIEMEHT OTBETA 1
Bce anemeHTHI 0TBETa 3aMMCaHbl HEBEPHO 0
Maxcumanvholii 6an 2
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Cepy pacTBOpUIM B TOpsdeM KOHLEHTPHPOBAHHOM pacTBope eakoro kamu. Ilocme Copep:xaHue BePHOI0 OTBETA M YKAa3aHHS 110 OLICHMBAHUIO Bansl %
3aBEpUICHHUs] PEaKUUH K TIOJIydeHHOMY pacTBOpY I00aBMJIM KOHLEHTPUPOBAHHOMN (momyckaroTcs uHbIE GOPMYIIMPOBKH OTBETA, HE HCKAKAIONINE ETO CMBICIIA) M
COJISTHOM KHCJIOTHI. BBI,IIeIII/IBH.Iy}OC}I 13 pacTBOpa ra3oByr0 CMECh Harpelu. BapI/IaHT OTBETAa I
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CMeCL rupokapOOHaTa HaTpHsl U TUAPOKCcHIa HaTpust Maccol 124,8 r Harpenu go 300°C
U BBIIEpKaIM JO MOCTOSHHOW Macchl, KoTopass yMmeHbmunack Ha 29,4 r. Ilocne
OXJIQKAEHHUS OCTaTOK HCIIOJIb30BAIM AJISI HEUTpalIu3auy pacTBOpa, MOIyYCHHOTO TPH
noiHoM pactBopeHuu 11,2 r sxene3a B u30biTke 80% KOHLEHTPUPOBAHHOW Topsueit
A30THOH KUCIIOTHI M Noclieyromiero nodasnenus 393 mu Boxsl. [Ipu aToM B pacTBope He
OCTaJloCh HMOHOB XKejle3a M KapOoHaT-noHOB. OmpenennuTe MacCOBYIO JONIO CONU B
MOTy4CHHOM PacTBOPE M MACCOBYIO JIOJIIO IIEJI0YX B HCXOIHOM CMecH.

B otBere 3ammmnTe ypaBHEHHs peaklUif, KOTOpble yKa3aHbl B YCIOBHM 3aJjaud, U
IPUBEIUTE BCE HEOOXOIMMBIE BHIYMCICHNUS (YKa3bIBalTe €INHUIIBI H3MEPEHHS HCKOMBIX
(hM3NIECKUX BEIMYHUH).

Coaep:xanue BepHOIo 0TBeTAa U YKa3aHUsI N0 OLeHUBAHUIO Bbanawbt
(momyckaroTcs uHBIE GOPMYITMPOBKH OTBETA, HE HCKAKAIOIIME €T0 CMBICIIA)

Bapuant otBeTa
3amnucaHbl ypaBHEHUsI PEAKIIHIA:
[1] NaHCOs + NaOH = Na,COs+ H.0
[2] 2NaHCO3; = Na,CO3z+ CO;, + H,0
[3] Fe + 6HNO3= Fe(NOs3); + 3NO2t + 3H0
[4] 2HNO3 + Na;CO3 = CO2t + H20 + 2NaNOs
[5] 2Fe(NOs3); + 3Na,CO3 + 3H,0 = 2Fe(OH)3| + 3CO,+ + 6NaNOs
[puBeneHbI HEOOXOAMMBIE BEIUUCIIEHUS:
m(oct) =124,8 -29,4=954r
[peamnonoxum, 4To TUAPOKApOOHATA HATPHS W3OBITOK, TOr/Aa KapOOHAT
HaTpusi 00pa3yercs Mo JABYM MEPBbIM PEaKIIUSIM:
n(Na;COgz)[yy = X Moub
N(Na;COsz)[z = Yy MoTb
Torna:
{ 106 -(x +y) =95,4
84x + 40x+2-84y =124,8
x = 0,6 mois y = 0,3 Moitb
N(NazCO03) ocx =0,6 + 0,3 = 0,9 moub
M(Na2CO3)ocr = 106 -0,9 =954 r
CriefioBareNibHO, B OCTATKE TOJILKO KApOOHAT HATPHS.
n(NaOH) = n(NaxCOs)[y = 0,6 monb
m(NaOH) =0,6-40=24r
n(Fe) = 11,2/56 = 0,2 monb
n(Fe(NOs3)3) = n(Fe) = 0,2 monb
n(NaxCOs) 51 = 3/2 - n(Fe(NOs)3) = 3/2 -0,2 = 0,3 Mo
n(Na2C03) 4= I’](N32C03) oct — n(Na2C03) 5] = 0,9 — 0,3 = 0,6 MOJIb
n(HN03) 4= 2 n(Na2C03) 4= 2 0,6 = 1,2 MOJIb
N(HNO3) 51 =6 - n(Fe) =6 - 0,2 = 1,2 mous
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N(HNO3) ooy = 1,2 + 1,2 = 2,4 Mo

M(HNO3)womy =2,4-63=1512r

M(HNO3)so% = 151,2/0,8 =189 r

n(NaNOs) [4 = n(HN03) 4 = 1,2 MOJIb

n(NaN03) 5] = 2 n(Na2C03) 5] = 2-0,3=0,6 monn

n(NaNO3)(6uy = 1,2 + 0,6 = 1,8 moinb

m(NaNO3) 6wy = 1,8-85 =153

n(NO,) =3 - n(Fe) =3 - 0,2 = 0,6 mons

n(CO2) = N(NazCO3) oer = 0,9 MoL

n(Fe(OH)s3) = n(Fe(NO3s)s) = 0,2 monb

m(p-pa) =11,2+189-0,6 - 46 + 393 +95,4-0,9-44-0,2-107=600 T
Ompenenena MaccoBasl JIOJsi COJIM B MOJYYSHHOM PACTBOPE M MaccoBas
JIOJIU MIEJIOYH B HCXOTHOM CMECH:

®(NaNOs3) = 153 /600 = 0,255, unu 25,5 %.

®(NaOH) =24 /124,8=10,192, umu 19,2 %.

OTBeT NpaBUNIBHBIN U MOJIHBINA, COAEPKUT CIETYIOIUE IIIEMEHTHI:

e TQPaBWIBHO 3alHCAaHbl ypPaBHEHUS PEAKLHNA, COOTBETCTBYIOIINX
YCIIOBHIO 33JJaHHS;

® NPaBWIBHO MNPOU3BEACHBI BBIUUCIEHHS, B KOTOPBIX HCIOJIB3YHOTCS
HeoOXouMBbIe PU3NUECKUE BETTMYUHEI, 3aJaHHbIC B YCIIOBUHU 3aaHUS,;

® [POAEMOHCTPHPOBAHA  JIOTMUYECKH OOOCHOBaHHAs  B3aUMOCBS3b
¢u3uUecKrX BEJIUYNH, HA OCHOBAaHUH KOTOPBIX IPOBOASTCS PACUETHI;

® B COOTBETCTBHU C YCIOBHEM 33aHUS ONpeeIeHa HCKoMas (pu3nyecKast
BEJIUYMHA

IIpaBuibHO 3anucaHbl TPU IEMEHTA OTBETA

HpaBI/IJ'H)HO 3allMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'H)HO 3allMCaH OJIUH 3JICMCHT OTBCTA

Bce snemeHTHI 0OTBeTa 3alMCaHbI HEBEPHO

Maxcumanvrorii 6ann
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Ilpumeuanue. B ciayuae, Korja B OTBETE COJIEPKUTCS OIINOKA B BBIYHCICHUAX B
OJTHOM M3 TPEX AIIEMEHTOB (BTOPOM, TPETHEM HIIH YETBEPTOM), KOTOpAsi MpUBea

K HCBEPHOMY OTBETY, OLICHKA 3a BBINIOJIHCHUE 3aJlaHUA CHUXXACTCA TOJIBKO Ha 1

Oa.

~

oN AUA NI9HhO9O0dNHEdL

WHITANIEAD vr0112




EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

OpraHquCKoe BelecTBO conepxkut 48,39% yraepona, 25,81% xucnopona u 18,55%
HATpHs 1o Macce. V3BeCTHO, YTO MPH 3JCKTPOJIU3E BOJAHOTO PACTBOPA ITOTO BEIIECTBA
obpa3syeTcss YIrieBOAOpO/l, TAJIOTCHUPOBAHUE KOTOPOrO MPOTEKaeT ¢ 0Opa3oBaHHEM
TOJILKO OJIHOTO MOHOTAJIOTCHIIPOU3BOTHOTO 3TOTO YIIICBOAOPOIA.

Ha ocHOBaHUM JaHHBIX YCIOBUS 3a/la4H:

1) mpoBeauTe HEOOXOAUMbBIE BBIYHUCIICHHS (YKa3bIBAWTE SANHHIBI H3MEPEHHST HCKOMBIX
(u3MYECKUX BEINYMH) M YCTAHOBHUTE MOJICKYJISIPHYIO (POPMYJTYy HCXOHOTO BEIIECTBA;
2) cocTaBbTC BO3MOXHYIO CTPYKTYPHYHO (DOPMYIy HCXOJHOTO BEIIECTBA, KOTOpPAs
OJTHO3HAYHO OTPAXKAET MOPSIIOK CBA3U aTOMOB B €r0 MOJIEKYJIE;

3) HaNUIINTE YPaBHEHUE PEaKIMH, NPOTEKAOMICH MPH JIEKTPOJIH3E BOAHOTO pacTBOpa
MCXOHOTO BelecTBa (UCHOIb3YHTE CTPYKTYpHBbIE (hOPMYIIbI OPraHUYECKUX BELIECTB).
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®  C UCIIOJIb30BAaHHUEM CTPYKTYPHOH (POPMYJIBI OPraHHYECKOTO BEIECTBA
3allUCaHO YpaBHEHHE pEaKLUH, Ha KOTOpYyK MAaéTcs yKa3zaHHE B
YCIIOBMH 3aJaHUS

HpaBI/IHbHO 3alMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'II)HO 3allMCaH OJJUH 3JICMCHT OTBCTa

Bce anemeHTHI OTBeTa 3alMCaHbl HEBCPHO

Maxcumanouviii 6an

WO (N

Coaep:kaHue BEPHOT0 0TBETAa U YKa3aHUsI N0 OLIeHUBAHUIO Bbanasl
(momyckaroTcs nHBIE GOPMYNTMPOBKH OTBETA, HE HCKAKAIOIIHE ETO CMBICIIA)

Bapuant otBeta

DIeMEHTHI OTBETA:

1) mpoBeeHbI HEOOXOAUMBIC BBHIYUCIICHHS:

w(H) = 100 — 48,39 — 25,81 — 18,55 = 7,25%.

Oo6mas popmyna opranmyeckoro BemecTBa — CxHyONam

X: y:z:m = (48,39 /12): (7,25/1):( 25,81 /16) : (18,55 / 23)
YcranoBneHo cootHomeHue ncia atoMoB C, H, O u Na B BemecTBe:
x:y:zzm = 4,03: 7,25: 1,61: 0,81 = 5:9:2:1

MounekyJsipHast popmyia opranuyeckoro Berrectsa — CsHyO2Na

2) lpuBeneHa cTpyKTypHast GOpMyJia OPraHUIECKOTO BEIIECTBA!

o,
HyC—C—COONa
CH,
3) CocraBiieHO ypaBHEHHE PEAKIIUH:
CH; GH; CH,
2 HyC—C—COONa  +2H,0 ——= HyC—¢—C—CH; +2CO, + H, + 2NaOH
CH, CH; CH;
OTBET NPABUIILHBIN M TIOJHBIN, COAEPKUT CIELYIOIIHE SIEMEHTBI: 3

e [PaBWIBHO  TPOW3BEJCHB  BBIYUCICHHUSA, HEOOXOAWMBIE  UIA
YCTAQHOBJICHHS MOJEKYISIpHOH (OpMyIbl BELIECTBA, W 3alHCaHa
MOJIEKYJIsIpHast (hopMyJia BEIIEeCTBa;

e 3ammcaHa CTPYKTypHas (opMyJia OpraHHYECKOro BELIECTBa, KOTOpas
OTpaXkaeT TOPSI0K CBSI3M M B3aMMHOE PacIiojiOXKEHHE 3aMeCTUTENEH 1
(YHKIMOHANBHBIX TPYHII B MOJIEKYJIE B COOTBETCTBHU C YCIIOBHEM
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